Outline

Remark: most plots here are only for D=0.5
— Plots are similar for D=0.7 and 1.0 (see GP web page)

Bisector Method
— Raw quantity distributions (Data and MC) = pages 2 to 4
— Applied at hadron level = page 5

Dijet Balance
— Raw quantity distributions (Data and MC) — pages 6 to 10
— Probe Jet/ Inpeg| < 0.25 (> 0.55) — page 11
— Probe Jet / Inpet| ¢ [0.25,0.55] (reference region) — page 12
Rapidity distributions
— Discrepancy between data and MC can be explained by above dijet balance results

— Possible effect: compare unfolded cross sections with the nominal 0.1 < |YCAL < 0.7 cut
and a 0.25 < [nper“"Y| < 0.55 cut — page 13

Absolute P- jet correction
— CAL / HAD matching distributions — pages 14 to 16
— Py and AP distributions — pages 17 to 19
Pile-Up correction
— Investigate cross sections in 5 # run ranges — pages 20 and 21

Systematic uncertainties

— New JES uncertainty: now use curve (function of jet P;) provided by the JER Group
— between 2 and 3% instead of the flat 3% used previously: see page 22

— Justify that the MC reproduce the Missing E; scale at least at a +10% level = page 23



Bisector Method: angle vy
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Bisector Method: AP/
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Bisector Method: AP PERP
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Bisector Method at Hadron Level °
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Dijet Balance: P,'RIC
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Dijet Balance: P, PROB .- pP_TRIG
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Dijet Balance: B distribution

D=0.5:41 <PT- " < 47 GeVic Mean 10251 [D=0.5:72 <Py <83 GeVic Mean 1.002
RMS 0.299 RMS 0.2026
0.07F LS |
0.06 F [ Asymmetric tail = we don’t use that

: 008 but rather define p from the mean
0.05[F L . . .

: [ value of the AP.F distribution
0.04F 0081 (which is symmetric, see next slide)
003f ooak as done by the JER Group
0.02F i

C 0.021-
0.01F I

D F 11 | I T T N N A A B D_I 111 r R R T I
0 0.5 1.5 1 1.5 2.5
p p
D=0.5: 146 <P~ < 169 GeVic I LT R D=0.5: 259 < PT < 298 GeVlc I B
RMS 0.1506 RMS 0.1212
0.120 018F
I 0.16F
0.1 C

r 0.14F
0.08 9,123_

[ 0.1F
0.06 - C

i 0.08F
0.04L g.gﬁf_

i 0.04F
0.02 - C

r 0.02[F

D_Illlllllllll Dzlllll II|III IIII|IIII|
0 0. 1.5 2.5 0.5 1.5 2.5
p p




Dijet Balance: AP-"
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Dijet Balance: Probe Jet / [nper| < 0.25 (> 0.55) *

[B: DATA / MC (D=0.5)] y Indf 2524714 |B: DATA | MC (D=0.7)} i Indf 1507114 |B: DATA / MC (D=1.0)] ¥/ ndf 18.4/14
1.1 Prob 0.03229 1.1 Prob 0.3735 1.1 Prob 0.1851
L] . 2 . (=] .
=y - po 1.016 £ 0.002 o - p0 1.015+ 0.002 o . po 1.017 £ 0.002
—~ 1.08F ~ 1.08F ~ 1.08[
E C E C E C
2 1.06F o 1.06F T <0 1061
1.04F i 3 1.045 3 1.04f
1.02F 1.020 1.02F B
0.98 0.981 1 0.98 [
0.96 1 0.961 0.96
0.94F 0.940 |nDET| < 0.25 0.94F
0.92F 0.92f 0.92F
DI%:IIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIII ']. :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII U. :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
PYEM [GeVic] PY= [GeVic] PYEN [GeVic)
|B: DATA / MC m=n.5)| Cindf 11.96714 |B: DATA / MC (D=0.7)| /ndf 8.400/14 |B: DATA / MC (D=1.0)] xindf 13.86/14
1.1 Prob 0.6099 1.1 Prob 0.867 1.1 Prob 0.4599
Q2 . 2 ' =] .
o2 u p0 09809+ 0.0019 - ; p0  0.9817 +0.0016 o u p0  0.9833+ 0.0017
—~ 1.08F ~ 1.08F ~ 1.08F
2 - : - 2 -
2 1061 o 1061 2 106
1.04F 1.04F |TIDET| > 0.55 1.04F
1.02F 1.02F 1.02F
0.98 | L ] 0.98 [ 0.98) W*f@*%%_‘ L
0.96 0.96F 0.96F
0.94F 0.94F 0.94F
0.92F 0.92[ 0.92F
GI%:IIIIIIIIIIIIII|IIII|IIIIIIIIIIIIIIIIIII ']I :IIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIII U. :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400

PYEN [GeVic]

PY=" [GeVic]

PYEMN [GeVic)




Dijet Balance: Probe Jet / |npe| ¢ [0.25,0.55]
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* [Nperl <0.25 (>0.55)
— Discrepancies between Data and MC are within the JES uncertainty

— Discrepancies in opposite directions for |npe| < 0.25 and |nyer| > 0.55
— Explain discrepancy between data and MC concerning the rapidity distributions

* Probe jet/ 0.1 <|Y|<0.7 && |npgql £ [0.25,0.55]
— Dijet Balance is globally OK

— Discrepancies between Data and MC for |npg;| < 0.25 on one hand
and |npg7| > 0.55 on the other hand compensate here

— What happens for the cross section: see next slide...



Unfolded ¢ = 0.1<|YCAL|<0.7 vs 0.25<|npe(CAD[<0.55 *
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CAL / HAD matching: Ad
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D=0.5:23 <P < 27 GeVic

CAL / HAD matching:
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Absolute P- jet correction: P,HAP 17
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Absolute P- jet correction: P RAW
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Absolute P jet correction: P{HAP - P RAW 19
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Range #1: Run < 146000 — 15 Flh-1
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D=0.5 J20: G for py " > 27 GeVic

G [nb]

o VS run ranges

D=0.5 J50: for p; " > 62 GeV/c |

G [nb]

1800
1750F. —&— o5 = 1.06-0.24 GeVic
F =, = 1.06 GeVic
1700 < -1.06+0.35GeVic K
16501 " _
1600 2
1550 - A .
15001
1450
'14GD : 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 1 2 3 4 5 6
Run Range
D=0.5 J70:c for p; > 83 GeVlc
13,
[ —— 5y, = 1.06-0.24 GeVic
125 _. <. =106GeVic
125 4 g,, =1.06+0.35 GeVic
11.5F 3 A
C B 4
1
C 4 i
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10 : | Ll | Ll
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G [nb]

50
49E —a— <, = 1.06-0.24 GeVic
48 —=— 5= 1.06 GeVic
47E —+— o5 = 1.06+0.35 GeVic
s6E 8 .
45 :
a4F- - .
43F >
a2t
41E-
0B L e b e
0 1 2 3 4 5 6
Run Range
D=0.5J100:c for p; > 127 GeVic
1.35
- _a e, =106-0.24 GeVic
1.3 s <,,=1.06GeVic
- 4+ e,.=106+035GeVic
1.25F
: i s
1.2 & g
1.155_ s .
115

I = No real sensitivity to the Pile-Up correction

. £2.5% variations of the ¢ (same shape for the # P cuts)
— Compatible with £0.5% time dependence of calorimeter calibrations




JES Uncertainty (%) vs Pr ' [GeVic]
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Missing E; scale uncertainty

D=0.5: 41 <P <47 GeVic
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<EMS%> vs PFAY (D=0.5)

60

=DATA

+~MC .’ZEZ}

50

< 0 IS% [G EU]

40

30

20

10

ﬂ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 50 100 150 200 250 300 350 400

PI*Y [GeVic)

<EMSS>: DATA I/ MC vs P.?‘"‘W[D=U.5]I

1.3

1.2

DATA I MC

1.1

%

st Well within +10%

0.
0 50 100 150 200 250 300 350 400
PRAY [GeVic]




